Introduction
Internal hernias are uncommon and those involving the sigmoid mesocolon are very rarely seen. Internal hernia accounts for 0.2-4.1% of intestinal obstruction [1, 2] . Among them, hernias that are related with sigmoid mesocolon constitute only 5% [3, 4] ; i.e., the incidence of sigmoid mesocolon-related hernia is 0.2% of intestinal obstruction. Intersigmoid hernia is one of the three types of sigmoid mesocolon-related hernia, and is defined as herniation of the small intestine into the intersigmoid fossa, a congenital funnelshaped recess of the peritoneum situated at the attachment of the lateral aspect of the sigmoid mesocolon. Because the space of intersigmoid fossa is very limited, the herniated bowel loop is necessarily short; therefore, detection of either incarcerated intestine or mesenteric convergence is very difficult with only standard multiplanar reconstruction (MPR) images of computed tomography (CT), such as axial, sagittal, or coronal slices.
We herein report a case of intersigmoid hernia in which the incarcerated bowel and converged mesentery could be visualized by oblique coronal/sagittal MPR images on multi-detector computed tomography (MDCT).
Case Report
An 82-year-old man experienced sudden upper abnormal pain and vomiting. Abdominal X-ray imaging showed a diffuse dilatation of the small bowel, and CT also indicated dilated small bowel ( fig. 1 ). With a tentative diagnosis of small bowel obstruction, the patient was admitted to our hospital. He had never experienced abdominal surgery before. On admission, blood examination showed a severe hemoconcentration due to vascular dehydration and a mild hepatic dysfunction.
After admission, he was treated conservatively with a long intestinal tube. However, the obstruction could not be resolved within 7 days. As a result, he was re-examined by MDCT, by which a thickening of the small bowel wall and
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Conclusion:
Creating oblique MPR images from the MDCT volume data would help in making a preoperative diagnosis of sigmoid mesocolon hernias such as intersigmoid hernia with increasing confidence.
a narrowing of the lumen in some segments were detected ( fig. 2 ). As the wall of the concerned intestine was well enhanced, circulatory disturbance or strangulation was deemed unlikely. Because another 7-day waiting period did not lead to any improvement, he underwent laparoscopic-assisted surgery to resolve intestinal obstruction. The small bowel was herniated into a congenital fossa, i.e. the intersigmoid fossa ( fig. 3A) . We enlarged the hernia orifice by cutting its ridge and pulled out the incarcerated bowel ( fig. 3B ). Fortunately, the incarcerated bowel was intact without color change. We made the hernia orifice wide open in order to avoid a pocket-like space. The postoperative course was uneventful. After surgery, we investigated the preoperative images of MDCT once again in detail. Axial plane images certainly showed a thickening of the bowel wall and a narrowing of its lumen anterior to the left iliopsoas muscle ( fig. 2) . However, neither the converged mesentery nor the hernia orifice was visualized even by the coronal and sagittal sections. We tried to reformat the images at the incarcerated bowel and hernia orifice to oblique coronal/sagittal images from various angles using the workstation SYNAPSE VINCENT ® (Fujifilm Medical Co., Ltd., Tokyo, Japan). Many recent workstations have an application that allows users to easily reformat the raw data, i.e. axial plane images, into the images of any arbitrary plane. The application of SYNAPSE VINCENT offers a circular indicator which helps the users to easily identify the rotation axis and angle. When an indicator is set on the axial plane image, the center of a circle represents the axis of rotation (rostrocaudal direction), and a centerline displayed across the circle indicates the tilt angle of rotation from the coronal section. The users can place the center of a circle, i.e. the rotation axis, anywhere on the axial plane image using only a drag-and-drop operation of the mouse. The angle of rotation around the axis can be altered by scrolling the bar slider on the reference view window; due to this, the corresponding angle is denoted by a tilt of the centerline of the circular indicator set on the axial plane image. After reloading the volume data onto the workstation, we estimated a location of the hernia orifice on the axial plane image and superposed the center of a circular indicator (axis of rotation) on it.
In order to obtain oblique coronal/sagittal images displaying the specific feature of hernia such as mesenteric convergence, we then varied the rotation angle around this axis by degrees, monitoring the instantly reformatted view in a reference window. Fine adjustment for better view was achieved by moving the position of rotation axis on the axial plane image little by little. In doing so, it was not difficult to get apposite oblique coronal/sagittal MPR images, enabling diagnosis of the herniation of the bowel with confidence ( fig. 4 ).
Discussion
Benson and Killen [3] classified sigmoid mesocolon hernias into three types: (1) intersigmoid hernia: herniation into the intersigmoid fossa; (2) transmesosigmoid hernia: passing of intestinal loops through an isolated, oval defect in the sigmoid mesocolon and no hernia sac is present; (3) intramesosigmoid hernia: herniation through a congenital oval defect in the lateral peritoneal surface of the mesocolon which is unrelated to the intersigmoid fossa. In the latter type, a normal fusion fascia is present, and the right leaf of the sigmoid mesocolon is kept intact. Our present case corresponded to an intersigmoid hernia according to the afore-mentioned classification.
There is a difference in these three types concerning the rate of necessity for resection of incarcerated bowels. necrosis [5] . In contrast, in patients with intersigmoid hernia, the incarcerated loop is very short as the sigmoid fossa only builds a small cavity; therefore, circulatory disturbance seldom occurs. For this reason, conservative therapy will be most likely selected. However, even in those patients with intersigmoid hernia, practically 18.8% of patients underwent intestinal resection. There is a tendency for intestinal resection in patients who received conservative therapy for a longer period. Therefore, diagnosis within a short period after manifestation of small bowel obstruction and early resolution by means of surgery would be recommended. Preoperative diagnosis of intersigmoid hernia is rather difficult because CT would only show wall thickening, edema, or tapered narrowing of the small bowel at the left dorsal to the sigmoid colon. In addition, overlapping of diffusely dilated intestine oral to the obstruction site hampers finding the lesion of concern. Axial plane images do not often demonstrate the incarcerated intestine and/or converged mesentery. Recent technological advances of MDCT allow for additional standard multiplanar reformation of the views to the coronal and sagittal planes as well as improved visualization of anatomical structures, contributing to greater diagnostic accuracy. MDCT is nowadays the first noninvasive examination for diagnosing various types of internal hernias [1, [6] [7] [8] [9] . However, concerning internal hernia involving the sigmoid mesocolon, only a few reports do exist [1, 10] . Takeshita et al. [10] reported a patient with intramesosigmoid hernia which was diagnosed by MDCT preoperatively, and the hernia was confirmed by surgery. In their patient, MDCT showed a cluster of dilated small bowel loops, forming a sac-like mass at the anterior aspect of the left psoas major muscle. Dilated and stretched mesenteric vessels as well as mesenteric fat exhibiting radial distribution, which is converging toward the medial side, were seen inside of the sac-like mass. Proximal and distal transition points of the incarcerated bowel were identified adjacent to one another on the medial side of the sac-like mass, suggesting a closed loop of the small bowel. The sigmoid colon was displaced anteroinferiorly to the sac-like mass. In this type of hernia, even standard MPR images of MDCT, such as axial and/or coronal sections, would display the herniation. However, in the case of intersigmoid hernia, the space of the intersigmoid fossa is not very large -from a mere dimple to a size that will admit the whole index finger -, with the possibility of contained bowels in the fossa being limited, and therefore detection of the incarcerated bowel is difficult. Nihon-Yanagi et al. [5] reported a case of intersigmoid hernia. In their patient, CT could disclose an enlarged fluid-filled ileum with an edematous wall in the left iliac fossa and pelvic cavity. However, the incarceration of the bowel and mesenteric convergence were not detected and the diagnosis was made by surgery. Accordingly, in patients with intersigmoid hernia, detection of bowel incarceration by means of standard MPR images on CT is rather difficult. Current workstations can easily reconstruct oblique MPR images of any arbitrary plane, and data acquisition of the nearly isotropic voxels by MDCT allows a spatial resolution of an oblique MPR image similar to that of the axial plane. These reconstructions of MPR images are neither technically difficult nor time-consuming. resection is higher in those patients with transmesosigmoid hernia (50%) than in those with intersigmoid hernia (18.8%) or intramesosigmoid hernia (13.9%) because the herniated loop of the bowel is often long and easily causes strangulation, leading to intestinal
